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PROBLEM TO BE SOLVED: To shorten the time required for discriminating a 
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SOLUTION: A method for testing RAM array includes a step in which an array 
sel cting signal is given, a step in which a row group in an array is selected, a 
step in which at least one row is selected out of a selected row group, and a 
st p in which the steps (b) and (c) are repeated until all row groups are selected. 
An array sense amplifier 1 40 is set when the first row group is selected and kept 
set until the last row group is selected. In the first test, the word lines 1 1 2 and 
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r w is selected. In the second test, the word lines of the selected groups are 
t ggled by means of an RAS. When a group contains a known defective word 
line, th group is not addressed or the selection of the word line is disabled. 
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a) 7l/-f»i!if^li^ry7 , i; < 

b) mm-7i''(f*}(Dfty)i-y'*mm.-r2>xy L y7'£, 

c) itu§3®tR2;h-fcfT^- kfc l#©fT& 

d) -r^T©mII3fT^-'l/-7'A s 31^^n.&*T% HlIiB^ 
t^vX (b) isitf (c) S^Oil-T^yX^ 5^ 

7" (c) ©&C, 

cl) t>^7>7^-tr'yh«^Tf7"S, 
trW«W l IBi8©:#i£o 

X (c) ©*t % 

ci) Miaru-f©j!jrto«»<Di;«b5-f >*js»i-r 

[«*J«4] iiuf37WjlMf^£#x.3*7 i <;'X 

(a) tt % U-fey bfll**^^*— ^■T*^5 l 3»r 

WS** 1 §3«©7>«o 

[Jlt*£5] buIB^t^X (b) *>«tV (c) Sr^D^l 

t^ff? (d) ou suiB5»i"fa«M^*h* r ;i/-r4 

[»*«6] mm^^r (d) »r»l7— F5-f > 
• l ? 7-f/t^*-^H:h^ r ;i/tS^f>y7'$S6C 

»jRS5S3*©^ffio 
CW*«7] Hut3frX/U-X£^Tr3mf§3*7 i -.yX 

(b) tt, as i ©fr^;i>— T-ffli^^r-f ^^i— x;u 

U M§2©:a;iHTX;i/-X£3§mt-£;*^yX£££lC 

MMW8] afr^-^tt, 4#©fr«fc!>&SX;!/- 
XT-& ») , iiul3'i>& < i: t> 1 #©fftt, 1 *©ff T-fe 

a»«a 1 8B«©*ffi- 
C«5f5ig9 3 &firX;i/-Xfct\ 4#©fT<£S&3X;i/- 
XT-& t>„ hu§34»& < i: t) 1 *©fTtts 2 *©fTT-fe 
S, »^*183«©^fffi. 

[|fsfcJ« l o] &fTX;i/-x&, 4*©ff At)*ts^;u 
-XT-ifc >K h5h3'J>:& < 1 6 1 *©fffi> 4*©ff T*& 
£s W;£JJi 1 13«©;£i£o 

[#P,B©¥NfflfclfcB.8] 

[0 0 0 1] 

*y, we*****';©*** hKBrrs*©^**. 

co o 0 2] 

*HICB\ ^<©JfH, bfc*s-oT#<©^A J fe5. 

7>l8^nfc-fe;i/©BStt> fci:*. loffeot^ 71/ 



-OP** (-T'5:t)*)lH]- , 7- K7>f > • TKU^tc&S 
t;i/©PIS) % tfyb (^fcli37A) ^>P»* (if 

(i]-br^ h^-f >{cfes-fe^©P?^) > 
cn?>©i?s^©^SfC7>it?)ns. cne>©^is-b;i/» 
&©bhh\ atfb-r*. 1^7^ ^yxwfciu 

[ooo3]#<©^, ^ws©fe5^^7-(4, f^s-r 

t>f-?7 • ^T-feA-fciSttSCiifciU tt*±s 
a-VT^XJEattfcbTRarttfe*. tt*B<Jfc«$T©:n; 

l*W±©^^7ff (ffJtSIS) *J;iPA 
fc{±l*tl±©^^T?iJ (^iJTCStt) SrWbTl^. d 
ne>©^^rff/?iJ{iv 7i-X-7oy7-?7^-r 
-©T^-^fciU ^fiSfr/?!J©X 

[0 0 0 4] SI 1 &> t^ftffi© 1 6Mb DRAMf 
yXCB&HT'&So f'^lOOtt, St771/^ 1 0 
6C2o©7^7?J^5 v TC^tf* > (RB 

L) 1 0 2, 1 0 4£{i*-C^S. 1 0 6 

tt, 2» # (nl±ftaiH«JfcfcJu 5~8) ©tf > 

(BL) 108k, TtfifcTf > (C©«sj^(i2 

#) kttLTV^S. M771/>f 1 0 6fcfc, +fX7b 
>f -70y»l 1 0©— gf$T-&5. t^tfflt771/^ 
•7o-^l 10tt, f-a UT^RAM7l/-f £Jl$J5)o"£" 
■5. LfetfoTWia, 16Mb RAMIt SIMb 
©l 6 <!©+>- xxw - zrwp 1 1 OSf UV^. 
/D^^Cit-fX, 1J-XTW ©it-f X, :fc<fclM{I© 
Xny;7 1 1 O&fc&Clr-XrW 1 0 6©&fci:, *iS 

[0 0 0 5] l*©7-h*7-f >1 1 2&MVl2h. ^ 
-ffcK 7^^**1**:, 1t77U-f 1 0 6#7^-fe*;* 

ns. r^-fe^^nt-fe;!/* 1 ^©^— ^tt, tryf^-f 

>1 0 8i;JC*Ky h7^>l 0 2, 1 0 4 fcfc|SlB#fc 

S*^^-tS©*oJtgfc-rs©lc:+7>^ N m^©«'> 
ilM©^ ^-ttXT-U^f^T-TCgty 0 2, 

1 0 4A^^$n5o &V7T\s<< t^^T, «*?sn 
fcbT5/h7-f >1 0 8*&ttRfiEy h7^>l 0 2, 
I0 4it n-*;u • 7*— ^7>f > (LDL) 1 1 4JC 
Si^^tlSo LDL 1 1 4{i, • > 

(MDL) 116fcjfi«|*nS. MDL1 16(i, §it 
77L-f '7D-^il 0F*3©^Ht>-rS-9-7'Tl/'f 1 0 
6&S^-TS. ^-^(is t77l/-f 1 0 6 tMD L 1 



(3) 



3 3 9 6 9 6 



1 6±©^y7 , I/0i;©H*, 

[0006] 12^ v-yris-t i o 6©b7>s>*£ 
• u-<;i/©iiissiiT-fe€.o mtg-r&v- Kv-f > 1 1 

2, 1 18tg^fet;U 2 0, 1 2 2tt, it, 

H> MTKUXC-J-Kv-f » 711 s , fcfyf-^'fVtt 
©-#©v-f > 1 2 4±©-fe;H 2 0Sl«t5o ®t) 

-f>)fcJU tfy h7-f >*t©ffe#©7-f > 1 2 6±©-fe 
;H2 2 SaHR^S. #-fe;t/©§3fii**^>'* 1 2 8 
(i, tt*WfcH\ • **;^>* SfcfcfcSfflK© 

;**y^#tjiT-;fc£. tt«±g£«l©<t^i3, FET#ji 
3g$-a--5ft^SiE{±, -tO^-h • V-^IE (V os ) 

(v T ) *§iv^t«E, -r*t»*>v cs -v T -efes. b 

fei^T, tfy > 1 2 4, 1 2 6#SflgSEEl^ 
;uv dd (£fefc£V H ) tr^-^ft, 7— K^-f > l 
12, 1 1 8* s ifcv di {cfen«, «*©t:y h?^ > 

<1^§, -rftfc*>f3tt**.'^>* 1 2 8(cf3flt$tl.fc*fc 
ttI3tt*^^^>^ 1 2 8A^Sg3l?>n7cSjEttv V dd - 
V T T-^So L£* S -=>T, try h5-f >{f^Srg^tf 
•SCfi, 7-b-7-f> 112, 118*, »SSl?3*fe(* 

mmmz&>ptt.< hi>v dd +v T k#je 

tc-T-So -©#El-^;v«i, V pp hi^(Stis aim, -Ay 

[0007] si 2 ©iuss©*^*, ^3©^>r 5 >vm 

iC'&^xmWi-Z. "1" * T WlC 13ft IT, -fe>* 

7>7hos, ^to^tofc "i" witc-fey h-rs. 

bfe#oT, "1" #tTy h^-Y>l 2 4^^i5<ttKK 
•yh7-f>12 6n-i:^i?n3i:, -fe ;KDS3fit*- +• 

Jl/12 0 Cfc-fctftTy h7-f > 1 2 4tjgi^$ixfc-r^ 

T©{ife©-b;w) tfBm^nSo ia»tc> -fe;n 2 2©§3ist 
l 3 8 &f-t-^t5;J:(:J;^T, "l" 
tftjH 2 2 (isitrtry h?-i>i 2 6Kg$fc&ix;fe 
•r-^T©ffe©-b;u) (ci3it$n-s>o -t;n 2 0^fciii 

2 2*?ijRTssutt, riz-ftt, -zcDfenvimcDmmtt 

miZ&Zo m<bb7>iSX* 1 3 4©^-b 1 3 2*Vn 
-f(c«J*^n^i:, K»h?-f>1 2 4, 1 2 6C1S 
tt, V„/2lC*?b<;*ft3o > (WL) 1 

12,11 8*>,£tfifflK7f > (CSL) 146li, ft 
*ipn-fc«8r3iiS. «63f£SE^©RAMT-{i, fBWifc 

fcttfitt) . 7- 1*5* > 1 1 2 (£fct± 1 1 8) WJ\ 
^CF7^7$n5i:, 7- Y=7-< > 1 1 2±©g-fe;u 
1 2 0 fciJV'T, -b;i/ -v^y-M 3 Ott^ — 
£fx, -fe;i-©f3«* 1 2 8 W©7-f> 1 2 4 



ICSMI-So bfetfoT, I3H3r-W^># 12 8 i:^* 
> 1 2 4t©MT, Wir*4Bi8*ft4. ftSH*J£&, tT 
y f^-f > • ^-f^S^V^fci:, gBfit**/^* 1 2 8 
©* J V-'V>^>^«fct) h 1 0{g*£V^ bfc 

tfot, 7^>12 4©am«, §3«*-W^>* 1 2 8 
£ l#g3«;*ft-5£±#b, 83tit*-WV>* 1 2 8 fc 0 
**83tt;**i«i:<ST*-a. try h^f > 1 2 4 i:§3f£l* 

-w^>* i 2 8 fc©m©m«*raa&ft«:fcc-i-*fc«>K: 

i±, 7-H7-f>112SV,^V M + V T C#E3t 
5. try >#©{fe©5* > 1 2 6<±, ■£©:/»;?• 

4 0©*ip«EfcbT«<. 

[0008] +ftttmmmxk2n-c - 1 " £fci± 

"0" *t^i±i-r§©^+7>^Mjl©^, -fe>J*7>:7*l 

4 OAHzy h^tlSo -b>^T>7"ii, 
**-:7\)l/ (SAE) 7-f>14 2*;W£, -€©Sfe 
7^>144SD-CK7^7f5CtCi^T, -fey 
try >*f 1 2 4, 1 2 6(c^$tl,S 
^-^(i, try h7-f>Ml 2 4, 1 2 6±T*titl$ 
fl, IF7-f7"$nS. cmt -fe^7>7-l 24S 
-feyhU fe;H 2 OtfB^^ixfc^-^tS-^V^T, 
bfyh^-<> 1 2 4, 1 2 6*, ^N-f /a— Sfcttn- 
/OW C-r5-i:t<t!3fTt)nSo -fe>^T>r©-fey 

K±, mm^tife^*-^*, jI#?£ft£-fe;H 2 0t» 
atfo fe>^T>7'*-fey h-r.2.c:i:lcJ:oT, t^T 
©hfy h 7-f > 1 2 4, 1 2 §ififtYz"( T'Sft^fc, 
•fe^^V bStRff^ (SEGEj ) fcfc, K7-T7CSL 
1 4 6 */\-f t Ji±lf T, #7i't^^feit7"7H' 

1 0 6F*g©lo©J«JS:M^-r2.. CSL14 6±ffl/W 
«i, I^hfeSI--7^7- • K«»>5>f>»l 2 4, 1 

2 6*, >\7.V— M52 *i^T, L D L 1 4 8 , 15 

ocsarr*. csL^-r^vm seoeiCsb 

[0 0 0 9] ^•fe;i/*^iJ-rsfeto©^^'J^y7'© 
t 1 -^ Mi, , l*S©#«^*16SiJ^-5J;afc 

©^BS*fe(i^tt, A-HDC»**fcttAC (iSS 

»g*^b$#5. Mm&DC^ttt, -fe;ufcii 
M^-Y^^y (WL) i;©fg©«ft, tryb^'T^^ 
WLJi^, WLJtSS/ft>*;Hi, fesv^iWL 
*WL »SW&AC»S0:, WL^feiife 
>X7>7(SA) -fey h^©^fS^«t!J^l;5>'>r 

[0 0 10] ^ <©-©«}; 5 'fcT 1 -^ hii, t^^ hB#P4, 
bfetfoTn* h*T»fSfc«)tcji, «*A»©'7— h'7 
-<>*(5lB${c:7'^7 1 -Y^-h-rscii:*S^-r5o lo 
©^J(i, -fe;ui:3ijawLi:©H, *sitFB Li:WL©H 
©^a^T 1 ^ 5©tfflv^e.^^€»a^ , 7-K7'r>® 
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(7^r-f<-hL) > l§]B#{^ -fe>^7>7" 
(SA) &-feyl--rs. T^-f*— b^n&^-b*^ 

-f jiftsnfeWiB (gffint M! ) ©Hk T^J- 
;i/©R1S*-w^>* l 2 8feft-5>U cftfc.fc!)-fc 

;i/CB«snfc5 s -**aEEi-*. £fc> ffe©«$a©* 

^•i'-^^nfelBtS*^^^^ 12 8 &7*W 5? 

Lfc*»oT«suft^i6Cbx (it: a, ^^fc-r 

4 ^— h Ufttt;h,t£fte>ftV">o 

[0011] flh©«tt» <E«y- h«^hU^'T^h 

®fb^£^(|-$--5fc«>Cfl!^S>*i-5. ;:©7^hJC#tL- 
-Ctt % fti95t> -r^T©?— F5'f>tt;Wfc, *"ft 

^T©tr-^ h^-Y XiD — (C, -fftto^GNDid;**! 

[0 0 12] ^<©«^r. **©t7-K5-f >£^tf7- 
* 1311=**^* • 7 , l/-h±©JWrfc**ft7' 
l^-hlff^'^V^ (bounce) Ciotv 

Z.tlt>m>^>*\*. ^&ffi©DRAM(ci5ttS^i& 
>7— Kv-T >©|S]B#«]tS|{CotoT^CSo diae>©SJEE 
/^>^tt> * hU*T©*;MZ**L*ttft«MlFft£fc 

[0013] «»©?— i*7>f yzmm^Ttrj 

h-rS®-&©fifc©P^jattx IR&TiCfcoTcr— *;i/V 
ppU^H&a&J^ii-S?— P^-f >M,^©ii5V>pJtg'KT- 

fe«7— h'^'f >®BiWB£-r*. C©^ 

5ft*t*&fc):> {S«"CS-i\ ^JffiUfftV^X hiSS 

HI££bS. L*»U t£*ftffi©DRAMT-fcfc> ^Pfe? 

^<^^ h-TSCi:©^§-2.RAM^fi5}c^ix5o 
[0014] 



[0 0 15] *»W©flb©lWtt, #3¥fM* 'J©^* 

[0 0 16] ##BBJ§©£*>£fl!j©§l$fcfc> 
t'J •^^^^©{c&SftBSffl^igjtf-fSCi: 

[0 0 17] tflbOBWttx *MB©*«W* 

♦3 <^ o 

[0 0 1 8] #$8IE©£'=)lCffe©@&tl(;iU RAMTV-f 

So 

[0 0 19] 

[fflW*IP*-i-*fc»©*«] *fSHIltiU RAMSr^^ 

£ftTOS„ fftt**©^i'-rfc^&nTV^S. d 

b) TL^f (^©ff^-T-S^rSX^^T-i:, c) 
aWSftfcff^Ou— :r©4>fc < £ •& 1 #©fr£SIiR-rs 

^T9 7t, d) •r^T©ff<7*>'i'-7'* s 5i^^ns* 

T\ (b) *3<fctJ5 (c) SMk&Sg-r^viri: 

■ee:, -r^T©MtR£a-ifefi : © , 7-? r v-f >ifiT^^-^ 

^-h^tls g«©^tRfT* s Jl(oCns$T% T^^-Y-^ 
S „ y *sgt»©^|5l1 7-b*7-f > *^tf ft £ tf , 

-f ^ji-7";u$nSo 7t-ii v l* 

©ff, sss-rsff, ^fettf^T©ff^®^t-sih*s 

[0 0 2 0] 

[*BS©^«B©^] *^H^(i, ff^^-^SrWI-S* 

©^■❖©<i^©3iiR<£'f ^— r;t/-rso ±>^T>y 

(SA) ii^ ^©^-H^^OCa^W^lO^-K 

^3i-^;i/Ut, fT7=3-ySrM^?tiftV^ffi(cM 

[0 0 2 1] i4(±, ^fireCJ:*^ 9ffTr3-y2 
0 0©BS®T-feS. ^ f^ff^n— 4^2 0 Ott, 

P3JC2 5 6*©<7— Y^-i >^*-TS2 5 6 Mb 
DRAMrt©9— h*7Y > • 7^3— ^T'feSo 

<d=> • T^^-^tt, v v*®m2 o 2 i&mmmz 
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titijyn-* 2 o 4, 2 0 6) 7t'i-xm#lffim 

0ES (NFET 2 0 8, 2 1 0, 2 1 2) 'J-fef h 
•t^W* (PFET2 1 4) 7Vf - M^772 
16i:, 4<S©-^- Y-MV — > • K9-f^2 1 
8, 2 2 0, 2 2 2, 2 2 4 i: bTVS. 2 5 6* 
©7-H7^>WL liH CMU 641 (i = 0~6 
3) ©^©.fc^&^y^ • 7^3 -#'2 o O^ffi-TSo 
[0 0 2 2] 7 • f3-^2 OOlt 3* Kl^jllR 
HJI[I]g&l*l©3{i©NFET2 0 8, 2 1 0, 2 1 2J 

ICQNFET2 0 8, 2 1 0, 2 1 2 «U 3 A^NAN 
Dy-b£ffJj&U T Kl/*<i^A 2 3, A4 5, A6 

>$n§. A23fct, 05©gB73-^3-y (3AAN0 
Rf-h) 2 2 64>f>®, fiU^WfcT'n— KSixfeTH 
l^ff^T'&So A 4 5i5£tFA 6 7 fcfc, -eft-etU 12 
6©2AMOR^-h2 2 8 ^fflSJ^K^n- H 
^nfcTKl/^{f^T-fe-5o A4, A 5, iSit>*A6, 
A7fct, -e^JlCD 2 A* N O R h 's® Ai3 tfe 
*), f®lBAIi±CA4 5 ) A6 7SIft«£n. 
[0 0 2 3] V— > • rPU-XbTy hfciu 0 1, 
2 3, 4 5, 6 7t»t:$flT*D> -ft gfl# 
^3-^-2 2 6, 2 2 8, 2 4 0 (El 7) T% ^*X-?ft 
A01, A23, A45, A 6 7 i: LTgB7>fl<J{-^3- 
H£*l3o &A2 3 95^3— **2 2 6*. ffTCfi:^^ 
X*-—-7)l : g%.m^ (RRDN) fltCiotf -f 
-TVUT?^ CtltCfct), SIS©?- h'v-f > • t 1 * h 
tftti, ^Rl 1 ?- Hv-f >©^JK5K±-rS. RRDN 

#3HK;*ft;<:&e>fcf, A2 3gp^n-^$r, t^^j. 
— ^©fctoi;:©^ ;w C K^-f ?"r3o ^ 

5f£©DRAM{C@*©Ctl&^RI'7-K-7l' >©31tRt 

&tt%?<am*®mirz a ^ft^-vx-h a 

2£fefcfcA3) fcJu K*fc{±«»T-*?)> Cft&fcfcTK 
• l^>>W^e,ff £>*u A2«A2TSMA2C 
©^-Tft*\ A3liA3TttBA3 C©V^tl*T-a& 
So 1 6<®©gB7>^3-K«^##:i£-r£o -*l£©SB 
^{C^n-F^tlfe/i^iis ttTC^fio^ AO 

1, A23, A45, *fcttA6 7tC<t-5T*$tlSo 
[0 0 24] A01=A0C1C, A0T1C, AOC 
1 T, SfeliAOT 1 T 

A23=A2C3C, A2T3C, A 2 C 3 T, ttzlt 
A2T3T 

A45=A4C5C, A4T5C, A4C5T, 
A4 T 5 T 

A67=A6C7C, A6T7C, A6C7T, SfeJi 
A6T7T 

4{!©9- >' F7^n2 1 8 , 2 2 0, 2 2 

2, 2 2 4©#*fci\ AO 1 C<fcoTjHft£ft£„ AO 
1HU @7®7>^ai^f3-y2 4 OCJJUTMS 



tl-5c 7yfA0iai^r3-f2 4 0a, E|4©3A 
^NANDy-h^i^v-y^lHlESi:, filT©Ml*l»^ 
T> ^tgfl<]{C|B]b-r-&S. 'Jt-^PFET 
2 1 4 £ J;^3- H N F E T 2 0 8 tt> #31 U -t <y h 

Tt£t>%At)2 4 2t®WLRESET' 
SJgfclcRfc-rS) tiot F5-f A043J;Uf 
A 1 ti\ *ft-?ft, A2j 2 4 4, 2 4 6 T'^- h 2 1 
0,2 1 2fc»«53:fu fi^ntAO l£3S£?-3. 
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$tl-5= NFET254®b'l-f> 1 V— 9— K 
>'2 5 6 4:^>Ki:©IBtaH«$n*. PFET 
2 5 2®FH>, V— AO 14:7-^7^ >2 
5 6 fc©IHfc««$ft«. ff^n-y©v y*-®»2 0 
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6#©r7— b*^'f>^f 5 4*^. C©^JT-(iWL M * 

Y^jrt • TKU^AO l©5*>©l-o (A0C 1 C© 
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X£££,t-£tf. ±13 (1) {c|3«ffl^So 
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